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A Review of Pharmacologic Agents Used 
to Treat Feline Behavioral Disorders 
Rochele L. d'Autremont, DVMt 
Claudia J. Baldwin, DVM, MS, DACVIMtt 
The use of pharmacologic agents to treat fe-
line behavioral disorders has become Ii 
widely accepted practice in modern veteri-
nary medicine. It is the responsibility of the 
veterinarian to be aware of the appropdate 
uses, mechanisms of action, and side effects 
of these agents. 
Pharmacological therapy needs to be 
part of an integrated program which cofisid· 
erB the physical, behavioral, and social envi-
ronments of the pet. Client compliance is 
critical as therapy is more often successful 
when combined with environmental 
changes. 
It is important to obtain a thorough his-
tory, perform a complete physical exam, and 
evaluate biochemical and hematologic pro-
files prior to initiating treatment. This is 
done to rule out medical causes for abnor-
mal behavior and to alert the veterinarian 
to possible therapeutic contraindications. 
Felines are prone to toxicities since they have 
impaired hepatic drug metabolism. This is 
caused by a limited ability to conjugate glu-
curonic acid due to a relative absence of 
UDP-glucuronyl transferase.1 Alilong-tenn 
pharmacologic therapy requires continued 
monitoring of biochemical and hematologic 
profiles to assume adequate organ function. 
This article is intended to provide a re-
view ofthe various drug groups available for 
treating feline behavioral disorders; specific 
drug dosages will not be included. 
Progestins 
Progestins are drugs which mimic the ac-
tions of the hormone, progesterone. 
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Progestins bind to cytosolic receptors which 
are tTanslocated into the cell nucleus to bring 
about RNA and protetn synthesis.2 
Progestins have pro'gestational and gIu-
cocorti.coid~like activities.s They have been 
_ useful in the past for treating behavioral dis-
orders because of their calming effects and 
suppression of male stereotypic behaviors.4 
Progestins have been specifically used to 
treat feline inappropriate elimination (urine 
sprayhlg or marking), in which pl'Ogestins 
have been found to be effective one third of 
the time, with males responding more favor-
ably than females (48%vs. 13%).6 Progestins 
have also been used to treat aggression 
(intermale and sex-related).6,7 
Progestins are now used as a choice of 
last resort due to the severity of the poten-
.tial side effects. Baseline CBCs and serum 
biochemical panels should be run, with re-
peated blood work every six to eight weeks 
to monitor for possible side effects. The side 
effects of progestins include gynecomastia, 
endometrial hyperplasia, pyometra, and pos-
sible mammary gland neoplasia.4,B Gluco-
corticoid-like effects include adrenocortical 
suppression and'atrophy, diabetogenesis, and 
weight gain.4,B Sedation can be produced at 
high doses because of a nonspecific CNS de-
pression.6 Occasional hair loss or change in 
hair pigmentation has been found at the in-
. jection site when progestins are adminis-
tered SC.9 Progestins are contraindicated 
in breeding animals, animals currently re- ' 
ceiving corticosteroid therapy, or in cases of 
diabetes mellitus:' 
The two most widely used compounds 
include medroxyprogesterone acetate (MPA, 
injectable) and megestrol acetate (MA, oral), 
both of which are derivatiyes of 17 -alpha-
acetoxyprogesterone.5 MfA- and MA have 
been found to be equally effective, but it has 
been suggested that MPA be used first since 
it causes a decreased frequency of depres-
25 
Savek, a 5-year-oJd spayed female DSH cat, does 
not enjoy long car rides. Her owner must sedate 
her with Acepromazine, a phenothiazine deriva-
tive, to make the trip more relaxing for both of 
them. Note the elevated nictitating membranes, 
a common occurrence with sedation. 
sion and appetite suppression than does 
MA.5 Treatment with MPA or MA may be 
effective after initial treatment when the 
other was ineffective. 5,11 
Benzodiazepines 
Benzodiazepines act on an inhibitory su-
pramolecular receptor complex that consists 
of a gamma-aminobutyric acid (GABA) re-
ceptor, a benzodiazepine receptor, and a chlo-
ride channel.12 These drugs act to potenti-
ate GABA, an inhibitory CNS 
neurotransmitter, with calming effects at-
tributed to action on the limbic system and 
reticular formation.4 Benzodiazepines have 
globa1Jnonspecific anxiolytic effects which 
are in part due to sedation.4 
Specific benzodiazepines include .diaz-
epam, alprazolam, clorazepate dipotassium, 
oxazepam, clonazepam, and chlordiazep-
oxide. These various compounds vary in 
their kinetics, but have similar efficacies 
because of a common intermediate metabo-
lite, desmethyldiazepam.4,13 
Benzodiazepines can be used for short-
term management of acute fear (car rides, 
thunderstorms),14 fear-induced aggres-
sion,7,15 urine spraying/marking,I5,16 and 
may be effective during early stages of ste-
28 
reotypy.17 Diazepam has been shown to pro-
duce favorable responses in feline urine 
spraying/marking (55%,16 74%15) with no 
evidence of gender difference. I6 A high re-
currence rate (90%) was found after treat-
ment was discontinued.l6 
Ataxia, sedation, and impaired depth 
perception are common side effects seen af-
ter initial dosage and usually resolve spon-
taneously after three to four days.4,~~ This 
is correlated with the attainment of steady-
state blood concentrations of 
desmethyldiazepam.4,13 Paradoxical in~ 
creases in aggression due to disinhibition 
have been observed.14 Induction of physi-
ologic and behavioral dependency can occur 
after long-term use14 and may contribute to 
the high rate of abnormal behavior recur-
rence following discontinuation of treat-
ment.16 It has been suggested that benzodi-
azepines be gradually withdrawn to prevent 
withdrawal reactions.15 
Other side effects seen with benzodiaz-
epines include an increased appetite (and 
weight gain) and increased affection toward 
owners.15,16 These drugs should be used cau-
tiously in patients with impaired liver func-
tion since the primary metabolic route is 
hepatic biotransformation.15 A more recent 
concern is that on occasion a cat may develop 
hepatic failure when exposed to this group 
of drugs. 8 All benzodiazepines interfere with 
learning ability and short-term memory 
which may affect the progress of behavioral 
training programs.4,13 
Benzodiazepines have short half-lives 
and must be administered frequently in or-
der to be effective.4 Longer acting, sus-
tained-release formulations of diazepam and 
clorazepate are available and may be easier 
for clients to administer. 6 
Benzodiazepines have gained favor be-
caus'e they have fewer and less serious side 
effects than progestins, and because they are 
more effective thm progestins when treat-
ing urine spraying/marking.9 
Azapirones 
Azapirones are termed anxioselective agents 
since they have specific anxiolytic actions 
and minimal side effects.6 Buspirone HCI is 
the compound that has been used to treat 
feline behavioral disorders. It is a nonspe-
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cific anxiolytic which acts as a partial sero-
tonin agonist, pre- and postsynaptically,13 
Buspirone has been used to treat feline 
urine spraying/marking,18 ·feline ritualistic 
or stereotypic behaviors,4 and some cases of 
aggression.6 A study done by Hart18 found 
that bus pirone markedly reduced urine 
spraying/marking in 55% of cats and only 
50% resumed the behavior once therapy was 
discontinued. In addition, no significant gen~ 
der difference was found. Cats from single-
cat households responded favorably less fre-
quently than did those from multi-cat 
households,18 
The onset of action for bus pirone is 
gradual and full effect may not be seen for 
up to four weeks.s Long-term use of 
buspirone does not present a problem be-
cause of the lack of dependence and mini-
mal side effects.14 Possible side effects in-
clude increased affection toward owners and 
minor incidences of inter-cat aggression.14 
Other side effects are inappetance, lethargy, 
and possible interference with thyroid medi-
cation.s Gastrointestinal symptoms may 
also occur.4,15 
Buspirone, benzodiazepines, and 
progestins each have different side effects 
and mechanisms of action in the eNS, so that 
a feline may respond favorably to one drug 
and not another. With regard to the treat-
ment of urine spraying/marking, a sequen-
tial trial is recommended starting first with 
buspirone, then diazepam, and finally 
progestins in order to minimize complica-
tions.18 
Pbenothiazines 
Phenothiazines are low potency neuroleptics 
which cause doprupine antagonism.14 They 
include such agents as acetylpromazine 
maleate, chlorpromazine Hel, and pro-
mazine.15 
Phenothiazines have occasionally been 
used to treat short..term anxiety in cats (car 
rides), but are not often used in continuous, 
long-term behavioral therapy.4 . These tran-
quilizers are accompanied by marked seda-
tionG and as such are generally inappropri~ 
ate as a treatment for aggression since they 
suppress both normal and abnormal behav~ 
ior.4 Side effects of these drugs are initial 
vasodilation and possible-hypotension. Phe~ 
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nothiazines also act to lower seizure thresh-
olds. Major side effects of long-term use in-
clude cardiovascular abnormalities (prima-
rily hypertension), and extrapyramidal signs 
such as ataxia, muscle tremors, and incoor-
dination.4,10 
These agents are biotransformed by he-
patic mechanisms and should be used cau~ 
tiously (or avoided) in patients with hepatic 
insufficiency. 
ButYl'ophenones 
Butyrophenones aJ;e high potency 
neuroleptics which cause dopamine antago~ 
nism.14 TWs group includes drugs such as 
haloperidol and droperidol. Side effects are 
similar to those of the phenothiazines except 
butyrophenones produce less sedation and 
a higher. frequency of extrapyramidal signs.8 
They also do not lower the seizure thresh-
old. 
Butyrophenones have recently been used 
to treat stereotypic behaviors. These behav-
iors are thought to originate from a stressor 
that causes the release of endorphins, which 
in turn activates dopaminergic 
(nigrostriatal) neurons leading to the stereo-
typic 'motor 'activity.6 Butyrophenones pro-
vide a means with which to break the link 
by antagonizing dopamine. A single injec-
tion of haloperidol has been found to reduce 
excessive grooming in cats for a variable 
period of weeks to months.19 More research 
is needed in this area. 
Opioid Antagonists 
Opioid antagonists block central endorphin 
receptors and include the drugs naloxone, 
nalmefene, naltrexone, and diprenorphinej 
the latter three are considered to be long-
acting.4,17 This group of drugs has been used 
in the treatment of stereotypic behaviors 
because endogenous opioids (endorphins) are 
thought to be involved in the development 
of a stereotypy. Endorphins may also stimu-
late pleasure centers in the brain leading to 
reinforcement of the behavior.8 Gastrointes-
tinal disturbances such as diarrhea are re-
ported side effects of these drugs.14 
It has been stated that naloxone and 
naltrexone are too short-acting to be of any 
practical use for repetitive behavioral 
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Callie, a 2-year-old 
spayed female DSH 
cat often exhibits 
hypervocalization. 
problems.6 However, a 
study found that a 
single, SC injection of 
naloxone had a benefi-
cial effect on excessive 
grooming in cats for a 
median of three 
months.l9 These ef-
fects were only seen 
with · stereotypies that 
had existed for less 
than one year.19 This 
led to the hypothesis that naloxone was only 
effective in counteracting recently developed 
stereotypies and that perhaps the release of 
endorphins declines after a stereotypy be-
comes persistent.19 
Tricyclic Antidepressants 
Tricyclic antidepressants (TCAs) have three 
effects: 1) sedation, 2) peripheral and cen-
tral anticholinergic action, and 3) potentia-
tion of biogenic amines in the CNS by block-
age of presynaptic uptake.4 TCAs prevent 
neuronal uptake of serotonin (5-HT), allow-
ing for a prolonged action of the neurotrans-
mitter.20 TCAs include amitriptyline HCI, 
imipramine HCI, clomipramine HCI, a:t;ld 
doxepin HC1.4 
The most frequently used TCAs are ami-
triptyline and clomipramine, which are used 
to treat stereotypies,14,17 urine sprayingl 
marking,6,21 and hypervocalization.22 They 
are thought to be effective in treating affec-
tive aggression.6 
TCAs are bound to plasma proteins, and 
competing drugs such as phenylbutazone 
and aspirin can potentiate their effects.20 
This group of drugs is oxidized by hepatic 
microsomal enzymes4 and most TCAs will 
moderately raise serum alkaline phos-
phatase in the absence of clinical signs.23 
The behavioral effects of these anti-depres-
sants may not be evident until three to four 
weeks after initiating treatment.6 
Side effects include dry mouth, consti-
pation, urine retention, tachycardia, 
arrhythmias, syncope, ataxia, disorientation, 
generalized depression, and inappetance.4 
High doses can produce a sick euthyroid syn-
drome, convulsions, and hepatotoxicity.4 
Hematologic and biochemical profiles along 
with a thorough cardiac work-up should be 
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performed prior to initiating therapy. Con-
tinued monitoring during therapy is also 
necessary. 
Carbamazepine is a TCAderivative.4 It 
is a tricyclic compound with anticonvulsant 
and mild antichoI:iIiergic properties.24 · It has 
been used to treat aggression in cats. Side 
effects are similar to TCAs and include dys-
pnea, ataxia, convul·sions, vomiting, defeca-
tion, and adverse skin reactions.24 . 
Monoamine Oxidase Inhibitors 
Monoamine oxidase inhibitors (MAOIs) are 
a type of antidepressant that blocks the oxi-
dative deamination of monoamine neu-
rotransmitters in the brain.2o This results 
in a rapid and extended increase in the lev-
els of dopamine, norepinephrine, and sero-
tonin.20 The rise in the levels of these neu-
rotransmitters appears to result in a mood 
elevation.4,10 MAOIs include phenelzine 
sulfate, moclobemide, and depreny1.2o Side 
effects include anticholin.ergic effects (dry 
mouth, constipation, urine retention, tachy-
cardia), weight gain, restlessness, and rarely, 
liver damage.2o MAOIs have seldom been 
found useful in companion animal therapy.4 
Specific Serotonin 
Re-Uptake Inhibitors 
Specific serotin re-uptake inhibitors (SSRIs) 
are another group of antidepressants that 
act to specifically increase serotonin (5-HT) 
levels by preventing neuronal uptake.4,20 
SSRls include fluoxetine and sertraline. 
They lack the anticholinergic and cardiovas-
cular side effects seen with TCAs and 
MAOls, but can cause nausea, insomnia, and 
anorexia.20 This group of drugs has recently 
be~~ introduced to veterinary medicine and 
has been used to treat stereotypic behav-
iors.14 
Miscellany 
The following drug groups are not routinely 
used in veterinary medicine and are men-
tioned for the sake of completeness. In most 
cases, behavioral disorders would be better 
treated by pharmacologic agents previously 
mentioned. 
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Beta-Blockers Beta~adrenergic 
blockers such as propranolol (betal and beta2 
blocker) and pindolol (mh;:ed beta agonis1J 
antagonist) have been used to treat anxiety, 
fear, and aggression-related disorders and 
have met with mixed success.4,14 It is 
thought that beta~blockers exert their effects 
indirectly by acting on adrenergic receptors 
on muscle spindles. This results in decreased 
muscle tension, decreased afferent bombard-
ment of the eNS, and decreased arousal 
level. 6 Beta-blockers act to prevent the sym-
pathetic physiologic response that is a com-
ponent of behavioral disorders.4 
The side effects of beta-blockers are mini-
mal and include bradycardia and exercise 
intolerance.14 Findolol has also been rer 
ported to cause urinary incontinence.6-
Antihistamines Antihistamines com-
petitively inhibit histamjne1 receptor sites 
and may have anticholinergic effects.4 
Chlorpheniramine maleate can be used in 
the cat to provide mild sedation in cases of 
hyperactivity or apprehension such as a car 
ride, late-night activity, pacing, and vocaliza-
tion.4 
Barbiturates Small doses ofphenobar~ 
bital have been successful in controlling ex-
cessive feline vocalization while traveling.4 
Conclusion 
The treatment offeline behavioral disorders 
is a rapidly developing field in veterinary 
medicine. It is necessary to understand the 
specific indications for a certain drug or drug 
group, the means by which its effects are 
exerted, and any reported side effects in or-
der to provide rational therapy. The continu~ 
ing expansion of knowledge in the area of 
behavioral disorders provides hope for future 
advancement of pharmacologic therapy .• 
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What's Your Radiographic Diagnosis? 
Elizabeth A. Riedesel, DVM, DACVRt 
A lO-day-old Maine Anjou heifer calf was 
presented to the Veterinary Teaching Hos-
pital at Iowa State University for evaluation 
of a non-weight bearing lameness of the right 
hind leg. The lameness had been present 
since birth. This calf was born by traction-
assisted delivery. The owner had treated the 
calffor 5 days with antibiotics which had not 
improved the lameness. No treatment had 
been given for the past 5 days. 
The physical examination confirmed the 
non-weight bearing lameness of the right 
hind leg. Palpation of the leg revealed 
tOr. Elizabeth A. Riedesel is an associate professor of 
Clinical Sciences at the Iowa State University College 
of Veterinary Medicine, She is the section Leader of 
Radiology in the Veterinary Teaching Hospital. 
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crepitus with motion of the femur and hip 
joint. The calfwas otherwise healthy. Ra-
diographic evaluation of the pelvis and fe-
mur was done (see Figure 1). 
Radiographic findings 
Separation along. the right capital femoral 
physis is evident. The femoral head remains 
within the acetabulum. The neck of the fe~ 
mur is displaced lateral-cranial by approxi-
mately 50% of the contact surface. Dorsal 
to ventral displacement cannot be deter-
mined from,this view. All other physeal re-
gions are radiographically normal. 
7Urn to page 49 for the diagnosis. 
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